TCEQ Interoffice Memorandum

To: Tony Walker

Director, TCEQ Region 4, Dallas/Fort Worth

Alyssa Taylor

Air Section Manager, TCEQ Region 4, Dallas/Fort Worth
From:  Shannon Ethridge, M.S., D.AB.T. 2E..

Toxicology Division, Chief Engineer’s Office

Date: January 9, 2012

Subject: Toxicological Evaluation of Results from Ambient Air Samples for Volatile
Organic Compounds Collected Upwind (Latitude 32.72453, Longitude -97.10616)
and Downwind (Latitude 32.72654, Longitude -97.10761) of the Carrizo Oil & Gas
- UTA Lease Facility in Arlington, Tarrant County, Texas

Samples Collected on August 15, 2011, ACLs 1108060 and 1108062 (Lab Samples
1108060-001 and 1108062-001)

Key Points

e Reported concentrations of 84 target volatile organic compounds (VOCs) in both the
upwind and downwind samples were either not detected or were detected below levels of
short-term health and/or welfare concern.

Background

On August 15, 2011, Texas Commission on Environmental Quality (TCEQ) Region 4 Air
Investigators collected two 30-minute canister samples, upwind (Lab Sample 1108060-001,
(Latitude 32.72453, Longitude -97.10616) and downwind (Lab Sample 1108062-001, Latitude
32.72654, Longitude -97.10761) of the Carrizo Oil & Gas - UTA Lease Facility in Arlington,
Tarrant County, Texas. The samples were collected as a follow-up to a citizen complaint. Neither
investigator experienced odors or health effects during the sampling events. Meteorological
conditions measured at the site or nearest stationary ambient air monitoring site indicated that the
ambient temperature was 90°F, the relative humidity was 54%, and winds were from the south-
southwest (180-200°) at 1.5 to 5 miles per hour. The sampling site for the downwind sample was
less than 100 feet from the compressor at the facility. The nearest location were the public could
have access was approximately 100 to 300 feet from the compressor at the facility. The samples
were sent to the TCEQ laboratory in Austin, Texas, and analyzed for a range of VOCs. The list
of the target analytes that were evaluated in this review are provided in Attachment A. The VOC
concentrations were reported in parts per billion by volume (ppb,) (Attachment B and Tables 1
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and 2). Please note that the available canister technology and analysis method can not capture
and/or analyze for all chemicals.

Results and Evaluation

Reported VOC concentrations were compared to TCEQ’s short-term health- and/or welfare-
based AMCVs (Tables 1 and 2). Short-term AMCVs are guidelines used to evaluate ambient
concentrations of a chemical in air and to determine its potential to result in adverse health
effects, adverse vegetative effects, or odors. Health AMCVs are set to provide a margin of
safety, and are set well below levels at which adverse health effects are reported to occur in the
scientific literature. If a chemical concentration in ambient air is less than its comparison value,
no adverse health effects are expected to occur. If a chemical concentration exceeds its
comparison value it does not necessarily mean that adverse effects will occur, but rather that
further evaluation is warranted.

All of the 84 VOCs in both samples were either not detected or were detected below their
respective short-term AMCVs. Exposure to levels of VOCs measured in this sample would not
be expected to cause short-term adverse health effects, adverse vegetative effects, or odors.

Please call me at (512) 239-1822 if you have any questions regarding this evaluation.
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Attachment A

List of Target Analytes for Canister Samples

ethane

ethylene

acetylene

propane

propylene
dichlorodifluoromethane
methyl chloride
isobutane

vinyl chloride
1-butene
1,3-butadiene
n-butane

t-2-butene
bromomethane
c-2-butene
3-methyl-1-butene
isopentane
trichlorofluoromethane
1-pentene

n-pentane

isoprene

t-2-pentene
1,1-dichloroethylene
c-2-pentene
methylene chloride
2-methyl-2-butene
2,2-dimethylbutane
cyclopentene

4-methyl-1-pentene
1,1-dichloroethane
cyclopentane
2,3-dimethylbutane
2-methylpentane
3-methylpentane

2-methyl-1-pentene + 1-hexene

n-hexane

chloroform
t-2-hexene
c-2-hexene
1,2-dichloroethane
methylcyclopentane
2,4-dimethylpentane
1,1,1-trichloroethane
benzene

carbon tetrachloride
cyclohexane
2-methylhexane
2,3-dimethylpentane
3-methylhexane
1,2-dichloropropane
trichloroethylene
2,2,4-trimethylpentane
2-chloropentane
n-heptane
c-1,3-dichloropropylene
methylcyclohexane

t-1,3-dichloropropylene
1,1,2-trichloroethane
2,3,4-trimethylpentane
toluene
2-methylheptane
3-methylheptane
1,2-dibromoethane
n-octane
tetrachloroethylene
chlorobenzene
ethylbenzene

m & p-xylene

styrene
1,1,2,2-tetrachloroethane
0-Xxylene

n-nonane
isopropylbenzene
n-propylbenzene
m-ethyltoluene
p-ethyltoluene
1,3,5-trimethylbenzene
o-ethyltoluene
1,2,4-trimethylbenzene
n-decane
1,2,3-trimethylbenzene
m-diethylbenzene
p-diethylbenzene
n-undecane
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Attachment B
/252011
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.O. Box 13087, MC-165
Austin, Texas T8711-3087
(512) 239-1716
Laboratory Analysis Results
ACL Number: 1108060
ACL Lead: David Manis Region: TO1 Date Received: 817/2011
Project(s): Bamett Shale
Facility{ies) Sampled City County Facility Tvpe
Carrizo Ol & (ras Inc. Fort Worth Tarrant
Laboratory Procedurs(s) Performed:

Amalvsis: AMOBROOG
Determination of VOO Camisters by GOMS Using Modified Method T0-15

Procedure:

Prior to analysis, subatmospheric samples are pressurized to twice the collected volurme wsing a sample dilution system. For
analysis, a known volume of a sample is directed from the canister into @ multitrap eoyogenic concentrater. Internal standards
are added 1o the sample stream prior 1o the trap, The concentrated sample s thermally desorbed and carried onto a GC
column for separation. The analytical strwtepy ivolves vsing o GC with dual columns that are coupled 1o & mass selective
detector (ME0) and a flame tonization detector (FID). Mass spectra for individual peaks in the total ion chromatogram are
then used for target compound identification and quantitation. The fragmentation pattern is compared with stored spectra
taken under similar conditions in order to identily the compound, For any grven compound, the intensity of the quantitation
fragment 15 compared wath the system response to the fragment for known amounts of the compound, This establishes the
compound concentration in the sample. For non-target compound peaks which are at least one-half the height of the internal
standard, a library scarch is perfonmed in an attiempt to identify the compound solely upon fFacture patterns. These tentatively
identified compounds (TIC's) are reported as a sample specific fooinote. Accurate quantitation of TICs is not possible. The
FIIY i used for the quantitation of ethane, ethylene, acetylene, propylene and propane and identification i8 based on matching
retention times of standards containing known analyies.

Sample(s) Received

Fiald D Mumber: 01200-081511 Laboratory Sample Number: 1108060-001 Sampled by; Daniel Atambo
Sampling Site: UTA LEASE Facility Drate & Time Sampled: 081511 (#:48:00 Valid Sample: Yes
Comments:

Canistar 01200 was wsed 10 collect & 30-minwe sample nsing OFC-052.

Please note that this analytical technigue is not capable of measuring all compounds which might have
adverse health effects. For questions on the analytical procedures please contact the laboratory manager at
(512) 2394804, For an update on the health effects evaluation of these data, please contact the Toxicology
Division at (512) 239-1795,

Analvst: _\l‘.’?‘.‘ﬂ&ﬁﬂ Zaléy Date: 23 2571
Taydeep Fatel
L) oue 2l

Reviewed By

David Mﬁji |
Technical Specialist: N I\K Date: _0 !iﬂ i

Diavid Manis
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Labaoratory Analysis Results

ACL Number: 1108060
Amnalysis Code: AMORODG

Note: Results are seported in units of parts per billion by volume (ppbv)
Lab Iy 1IOR0G0-0M1
Field ID DIZ00-081511
Canister 1D (K1)
Analysis Daie 0 1001
Comgosand Lo Congestration S0L Flags** Concentmlion 50L Flags**
izthan: .50 22 1.0 T.01
ethylene Q.50 1.6 1.0 LT
;'Illﬂ.}']ﬂﬂ .50 .55 Lo 17,01
propane Q.50 4.6 1.0 T
propylene .50 .44 L0 1,T.01
dichkmxdiflucrometians 0.2 .55 D40 LD

tryl chloride 020 0.0 Al LDk
mohutane 0.23 0,73 [hdis L0
winyl chlorde .17 L) 1134 K]l
| -butee Q.20 028 40 5,01
1, 3-bogtad, 027 M .54 il
n-hutaze 020 0.az iy LI
t-2-hutens 0.18 NIy 036 il
bromwmithins 027 MI¥ 11,54 1=
i;--braiene 027 NI .54 il
3-methyl- | -butens 023 NI Ddé o
iscpeatans 027 046 044 LI
i bcrodlucmomnethame: 0.z 024 .54 1,01
| -pintens 027 NI .54 D
n-pentane 027 NI .54 Dk
iscprene 027 1.5 0.534 o
I-2-peniens: 027 NI¥ 1154 iEld
1 1-dchkmoethylene 018 R .36 1,01
o-2-penbene 025 NI 050 Dl
methvlene chipride 014 LRI .24 1,01
2-metlyl-2-butens 023 NI 046 i
2 2-tmusthylbeatane 021 NI 10.42 Dl
cyclopentes 0.20 NI AL ol
4-methyl- |-pentene 032 NI} .44 ol
1, 1-dichloroethane 0.1% NI 0,38 o
cyelapinitans 027 MNI¥ 1154 Dl
2. 3-dimethylbaxtane 028 NI 0.56 ol
1:methyipentans 027 013 1054 1,01
3-methylpentans 023 015 {Ld 1LD1
2-methiyl-1-pentene + 1-hexens Q.20 043 040 L
i-hiwase 020 NI .41 il
chlorofiorm 021 W 0.42 Dl
te2-hewems 027 18] .54 Dl
c-2-hexens 0.27 KDy 0,34 m
| Z-dhckkanoethins 027 WD 11,54 el
methylcyrirpentane 027 ND .54 il
2 A-dimethyl pentans 027 M .54 Dl
1.1, 1<richlorosthans .26 W .52 ™
LgmiFie 027 a,1% 1154 1,01
carbom tetrachlonides .27 010 .54 1,01
oyclohemane 024 M .48 Dl ]
2-methylheznne 0.27 Q.10 0,34 LD
2 3-dimithylpentans 0.26 jiv] .52 Dl
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Laboratory Analysis Resulis
ACL Number: 1108060
Analysis Code: AMOR006
|Nub=: Results are reported in units of parts per billion by volume (ppby)
Lak 101 | 1 LS00 1
Compound ; Lop Cong priration SOL | Flags** Conetmalamn SOL
Lmethylhespns 0 0.0% .40 11
1,2-diehis I a.07 I 0,34 o1
trichlomethyleme 0.2 007 .58 1ol
2.24-trimetiyipestans .24 Q.16 048 1o
2echlompentane 027 WD .34 111
n-heptane 025 0408 0,50 1M
-1 I-dichioroprupene ] ND 040 ]
miothyloye lohexnne ) 0.26 NI 0.52 D1
e Ledichlorqrogylene 020 ND 040 (]|
1,1 2-trichlorosthans 021 WD 042 ol
23 A-rimeilylpentang 024 O (.44 1,01
tshime 07 037 0.54 1,01
2-methyThepeane 030 0o 0.4 1.0t
3-methydheptane 0.3 ] 046 Il
1, 2-dibroamocthans 0.20 e 4] fill
n-pciam 19 NI 035 ol
tetrachloroethylene 24 o [EEES LIl
chloroheszens .27 il 54 il
ethylbenzens 0.27 [T [ 110
i & paylems [ pat 012 54 1,11
styree 0,27 lE] .54 Dl
11,1,2 Fbetmchloroet harss 0.0 | KD 40 0l
o-aylene 0.27 0.0 54 4,01
- 0.22 WD 0144 D1
isoprupylbenzene o 024 K 043 ]
n-propvihereens 027 KD 0.54 (4]
m-ethyhnleene a1l NI {122 I
pretbyoluens 016 _hal 0.32 1.01
13, S-trimetindt o 0.24 o1 0.50 T
oeeihyltaluene .13 NI¥ 026 [l
L} A-irimetbndbenzens 027 NI¥ 054 ol
el 027 HD 01,54 [H)
12 3-irimetindbermens 07 NI 0.54 ol
mrdiethylbenmene 027 el .54 Dl
| p-diethyThenmeng 027 HD 054 L]
n-undenans 027 HD (154 [
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Laboratory Analysis Results
ACL Number: 1108060
Analysis Code: AMOR00DG

Mate: Results are reporied in units of paris per billion by valume { pphw)

LRI - Linsit of Detection.

N - oot detected

NG - conoemtration can not be quantified.
SOL = Sample Detection Limedt {LOY pedjusted for dilutions).

Y - Tivwalid

F - Bepanad comcenbration 5 below SOL.

L. - Reported consentration is at or above the SDA and is below the kower Limit of quantitacion
E - Reported concentmtion muceeds the upper limdt of instrament calibration,

M = Result modified from previons resuh

T- Dtz was not confinmed by a confirmatiorl analyess, Dats is entatively identified.

®EDL = equal o LOD

" *= (huality control flags explamtions are listed on the kst page of ihis report,

TCEQ Izboratory customer support may be reached at kbachieli@iceq state bius

The TCEQ & an equal opporiunityaffirmative action employer. The sgency does not allow
dizerimination an the basis of race, color, religion, national origin, sex, disability, age, sexual
orientation or vaeteran status, In compliance with the Americans With Disabilities Act, this document
may be requested in alternate formats by contacting the TCEQ at (512) 230-0010, (Fax 512-239
~0055), or 1-800-RELAY-TX {TDD}, or by writing P.O. Box 13087, Austin, Texas TH711-3087.
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Laboratory Analysis Results
ACL Number: 1108060
Analysis Code: ANMORDDG

Quality Control Notes:

pl-sample cencentration was calculated using a dilution factor of 4.00

TCEQ laboratory customer support may be reached at kbachtel@toceq.state .t us

Tha TCEQ is an equal opportunityaffimative action employer. The agency does not allow
discrimination on the baslz of race, color, rellglon, national origin, sex, disability, ags, sexual
arientation or veleran status. In compliance with the Americans With Disabilities Act, this document
may be requasted in alternate formais by contacting the TCEQ at (512) 238-0010, {Fax 512-239
-0058), or 1-800-RELAY-TX (TDDY), or by writing P.C. Box 13087, Austin, Texas 78711-3087.
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Lorttel |
~ Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
PO Box 13087, MC-165
Austin, Texas THT11-3087
(512) 239-1716
Laboratory Analysis Results
ACL Number: 1108062
ACL Lead: David Manis Region: TO4 Date Received: 8/17/2011
Project(s): Bamett Shale
Facility{ics) Sampled City Connty Faeiliny Type
Carrro Oil & Gas Arlington Tareant Natural Gos
Laboratery Procedure(s) Performed:
Analysis: ARG
Determination of VOO Canisters by GUME Using Modified Method TO-15
FProcedurs:

Frior to anslysis, subatmospheric samples are presayrized to twice the collected volume nging 4 sample dilution gyidemn, For
analysds, a kieown volume of a sample is directed from the canizter into o meltirap eryogenic concantrator, Intarnal standards
are added wo the sample stream prior to the rap. The concentrated spmple is thermally descrbed and crrried onto 8 GO
columm for separation. The enalytical steategy involves using a GO with dual eolumns that are coupled 10 a mass selectiv
detsctor (MED) and a flame ionizarion detector (FTT¥. Mass spectra for individuz] peaks in the total fon chromatogram are
then nsed for farget compound idemtification and quantitstion. The fragmentation pattern is compered wath stored spectra
taken under similar conditions in erder b ddentify the compoand. For any given compound, the intensily of the quantitation
fragment is compared with the system response to the fragment for known amoants of the compound. This establishes the
compound concantration inthe sample. For non-target compoend peaks which ar at Jeast one-half the beaght of the interial
standard, g library search is perfonned in an attemnpd to dentify the compound solely upon factore patierns, Thess tentatively
identified compoumds {TIC) are reporied as a sample speeific footoote, Accurte quantitation of TICs iz not possible, The
FID 12 used for the quanttation of ethane, othylene, acetylens, propylene and propane and identificasion is based oo matching
retention tmes of standards eontainiog known analytes

Sample(s) Recgived

Field TD Number: 20277-081511 Labowatory Sample Number; 1108062-001 Sampled by: Eobin Pugh
Sampling Site: UTA Faeility Date d Time Sampied: 0871511 09:a8:00 Valid Sample: Yes
Commmenis:

Canister 20277 wae used 0 collect o 30-minute semples using OFC-103.

Please note that this analyiical rechnigque is not capable of measuring all compounda which might have
adverse health effects, For questions on the analytical procedures please contact the laboratory manager at
{512y 2304594, For an update on the health effects evaluation of these data, please contact the Toxicology
Division at (512) 230-1795,

Date: o841

Reviewed By: f\ -& k Date: l
Travid Man cdiiny
Techmical Spncialist:ﬁ,-jgj f\\ Date: Bﬁqh‘

Tiawidl hlnnds
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Laboratory Analysis Resulis
- e ACL Numniber: 1108062
Amnalysis Code: AMORDG
Note; Results are reportesd in units of parts per Sallian by volemse (ppbv)
Lk 1T BT
| Field I BRI 510
| Canster (11 HTT
Analyile Date ORARIL
Cermpound Loo Comcentiation SIpL Flngs** Comzentmtion
hane 0.5 21 1L RE)
eihylens 0.5 1.3 1.0 LTI
peatylenn 3.4 062 10 17,01
propams 0.5 45 1.0 .0l
propylens 050 {134 1.0 1T,
iz elomodi Nuomimethans b 035 040 LIl
ety ehloride [k} L& Al L1l
ol 073 &8 (i Lol
iyl chlarids 017 [e1e] {34 ]
| -butens 030 125 D40 1,01
1 3-bustadiens 07 1N .54 o1
It ] nas D0 .10
1-2- butze 018 fele] {36 ol
bronzomsthans 02T 1) {154 D1
-2 baalene 07 jiu] .54 o1
F-metiwl-1-butsns 0z3 [5[K} O.di (F]]
ia pent az7 (.57 .54 LTl
Lricliomdhamet ham: 028 23 048 I,
| -pentens 027 B .54 &)
PRt 027 MO {.54 o1
e 0zZ7 .7 {54 i
b2 -penteni 027 M 054 1
L. ! «dichleroettylome .18 Rl 1.3é 1,01
e-E-penicne .23 MO 030 o1
i elilowlibe 014 L34 02§ 1
mothnyl-2-beshims 023 [l [k 1]
2 . dinetiyylirinne 021 HD 42 ol
e penlcne: .20 W (L 14] o1
el - prenbone {122 H¥ dd []]
1,1 -dichlmnethans 1% L] (3% 8]
valop .27 M .54 o
& J-dimetiyThutong 1,28 HI [FE] o1
fe-meshylpentung .27 14 054 1.0
Y-rneghylpentang 23 (] IR L] 10
[2-muokhyl-1 # 1-hexens .30 e (44 5]
In-hiexnne .20 s [KES] ol
Ihlaralonn 2L A 42 I
-2 hamens .27 N 54 o]
o2 hen o 27 W .54 il
1,2-dichlomethane 027 it 054 il
b e a7 Jla] 0.54 ol
2d-dimethylpeniang [fei WO 054 m
1, L1 - donoez i (.26 ML 0.52 m
hefzne 027 020 0,54 11
roacbon sctmchlorde [k .10 0.54 Tl
vchhaEnng [k M 04k - 0l
2-melkyllesnny (.27 .08 .54 1ol
12, 2-dimezhylpentnng 026 MO 052 I
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Laboratory Analysis Results .
ACL Number: 1108062
Analysis Code: ANORMG

Mile: Results are reported in units of parts per billion by woluwme {ppbyv)
Lab ID | IDEDGE2-DF]
Comypond _Lon Coscentration. | SDL Flaps* Cooeentration | SDL Flags**
et hylheeane 20 10 040 10
1 3-dichlyopiopans 0IT HD 0.34 0l
irichlametin 029 LG 058 L]
2.2 d-trimetindpeniane 034 .15 04k 1
2-chlcmpeninne 027 WD 054 ol
f-hepiane 35 .08 Q.50 10
-1 3-dichlorpropyen: 20 KD (.4 ol

dhyloyelok 026 ND 051 m
t=L, 3 dichlnropropylans 020 NI (.40 o]
1,1, 24richlorgshane {21 NI 047 ol
1.3 ArimetlyTnsans 024 005 [T 101
wluens 27 035 054 101
Tty heptens 020 045 040 101
JmettyTheptane 023 N mAG £}
1 -dibramosthans 020 NI A0 jEl
mucim 0.1% W ] ™
setrachlometinens 024 QR T LAR]]
chlombenzeans 0. NI 054 1]
el lbanzme . oas .54 Lol
m e pesylise Ly 0z 54 Lo
syrenn LMy L] CorEd L
[.1,2.2-tetrach boaoetbone ] fl ] T4l n
o-xylene 023 005 .54 A
Er-fAne 0z ND a4 Il
saprogylbemene 034 WD 144 ol
mepopylbenzens Q. it} 154 oL
m-ehylsalens Qi NIy .22 L
prithylichine .14 ool .32 Lo
1.3, 5-armethylk 025 RLi)] .50 L
cothyliokoer: 013 {uli] 0.26 L
1 2 Adrimathylbasens 427 ND .54 L
srilians; oz i .54 L
1.2 3-trimatiylb . N .54 I3l
et hy hemmens 037 NI .54 I
pdiethythearene 07 NI 1.5 L
TNk Q37 NI 0.54 L
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Laboratory Analysis Results
ACL Number;: 1108062
Analysis Code: AMORODG

Mote: Resulls are reported o units of parts per billion by volume | ppby)

LOD - Limit of Deteotinomn.
MO - ot deteeded

W) - comcenirmticn can et e goantified.

SIHL. - Bamaphy Detection Limit (LOD adjusted for dibetions).

E4Y - Envalid,

J = Reported poncesgmition is below B0IL

L - Reparted cemcententins a0 or sbove e 500 and i below e lower [imit of geastitnton,
B - Reponted concentiation excoods the wpper LEmit of instnunent caEbration.

M - Resui wiodified frm previces noule

T~ Data wes not coafineed by n confinmational maolysis. Datn i temtstively identified.

* BIHL 5 egaad tn LD

** Comality eomam] flags explavations s lisad on the last page af s fepor.

TCEQ laboratory customer supoort may be reached af kbachtel@tean,state.bous

The TCEQ iz an egual cpportunityfaffiirmative action emplover. The agency does not allow
dizcrimination on the basis of raca, color, religion, rational orgin, sex, disabdity, age, saxual
orlentation or veteran stetus. In complisnce with the Americans With Disabiliies Act, this document
may ba requestad in alternate formata by contacting the TCEQ at (512) 2380010, (Fax §12-2234
=0055), or 1-800-RELAY-TX (TDDY, or by writing P.O. Box 13087, Austin, Texss T8711-3087,
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Laboratory Analysis Results
ACL Number: 1108062
Analysis Code: AMORO0G

Quality Control Notes:

Ol-sample concentration was calculated using 2 dilution factor of 4,02

TCEQ laboratory customer support may be reached at kbachtal@icag.state te.us

The TCED is an equal opporunityalffirmathee action employer. The agency does not allow
dizcriminatian on the basie of race, color, religion, national or gin, sex, disability, ege, sexual
orientaficn or veteran stafus. In complianca with the Amercans With Disabiliias Act, this docunent
may ke reguested in allernate formals by contacting the TCEQ &t (512) 239-0010, (Fax 512239
=(K155), or 1-B00-RELAY-TX (TDD), or by writing P2, Box 13087, Austin, Texas Ta711-3087.
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Table 1. Comparison of Monitored Concentrations in Lab Sample 1108060-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1108060-001
AT Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 0.26 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 0.2 ND D1 0.4
1,1,2-Trichloroethane Not Available | 100 0.21 ND D1 0.42
1,1-Dichloroethane 110,000 1,000 0.19 ND D1 0.38
1,1-Dichloroethylene Not Available | 180 0.18 0.08 J,D1 0.36
1,2,3-Trimethylbenzene Not Available | 250 0.27 ND D1 0.54
1,2,4-Trimethylbenzene Not Available | 250 0.27 ND D1 0.54
1,2-Dibromoethane 10,000 0.5 0.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 0.27 ND D1 0.54
1,2-Dichloropropane 250 100 0.17 ND D1 0.34
1,3,5-Trimethylbenzene Not Available | 250 0.25 0.01 J,D1 0.5
1,3-Butadiene 230 1,700 0.27 ND D1 0.54
1-Butene 360 50,000 0.2 0.28 J,D1 0.4
1-Pentene 100 2,600 0.27 ND D1 0.54
2,2,4-Trimethylpentane Not Available | 750 0.24 0.16 J,D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available | 1,000 0.21 ND D1 0.42
2,3,4-Trimethylpentane Not Available | 750 0.24 0.06 J,D1 0.48
2,3-Dimethylbutane Not Available | 990 0.28 ND D1 0.56
2,3-Dimethylpentane Not Available | 850 0.26 ND D1 0.52
2,4-Dimethylpentane 290,000 850 0.27 ND D1 0.54
2-Chloropentane (as chloroethane) Not Available | 190 0.27 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 0.2 0.03 J,D1 0.4
2-Methyl-2-Butene 250 500 0.23 ND D1 0.46
2-Methylheptane Not Available | 750 0.2 0.03 J,D1 0.4
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Lab Sample ID 1108060-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available | 750 0.27 0.1 J,D1 0.54
2-Methylpentane (Isohexane) 83 1,000 0.27 0.13 J,D1 0.54
3-Methyl-1-Butene 250 8,000 0.23 ND D1 0.46
3-Methylheptane Not Available | 750 0.23 ND D1 0.46
3-Methylhexane Not Available | 750 0.2 0.09 J,D1 0.4
3-Methylpentane Not Available | 1,000 0.23 0.13 J,D1 0.46
4-Methyl-1-Pentene (as hexene) 20 500 0.22 ND D1 0.44
Acetylene 620,000 25,000 0.5 0.55 J,T,D1 1
Benzene 2,700 180 0.27 0.19 J,D1 0.54
Bromomethane (methyl bromide) 21,000 30 0.27 ND D1 0.54
c-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
c-2-Butene 2,100 15,000 0.27 ND D1 0.54
c-2-Hexene Not Available | 500 0.27 ND D1 0.54
c-2-Pentene Not Available | 2,600 0.25 ND D1 0.5
Carbon Tetrachloride 97,000 20 0.27 0.1 J,D1 0.54
Chlorobenzene (phenyl chloride) 210 100 0.27 ND D1 0.54
Chloroform (trichloromethane) 85,000 20 0.21 ND D1 0.42
Cyclohexane 420 1,000 0.24 ND D1 0.48
Cyclopentane Not Available | 1,200 0.27 ND D1 0.54
Cyclopentene Not Available | 2,900 0.2 ND D1 0.4
Dichlorodifluoromethane Not Available | 10,000 0.2 0.55 L,D1 0.4
Ethane 180,000 Simple Asphyxiant* | 0.5 22 T,D1 1
Ethylbenzene 170 20,000 0.27 0.09 J,D1 0.54
Ethylene 270,000 500,000 0.5 1.6 L,T,D1 1
Isobutane 2,040 8,000 0.23 0.73 L,D1 0.46
Isopentane (2-methylbutane) 1,300 68,000 0.27 0.56 L,D1 0.54
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Lab Sample ID 1108060-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isoprene 5 20 0.27 1.5 D1 0.54
Isopropylbenzene (cumene) 100 500 0.24 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 0.27 0.12 J,D1 0.54
m-Diethylbenzene 70 460 0.27 ND D1 0.54
Methyl Chloride (chloromethane) Not Available | 500 0.2 0.7 L,D1 0.4
Methylcyclohexane 150 4,000 0.26 ND D1 0.52
Methylcyclopentane 1,700 750 0.27 ND D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 0.14 0.06 J,D1 0.28
m-Ethyltoluene 18 250 0.11 ND D1 0.22
n-Butane 1,200,000 8,000 0.2 0.92 L,D1 0.4
n-Decane 620 1,750 0.27 ND D1 0.54
n-Heptane 670 850 0.25 0.08 J,D1 0.5
n-Hexane 1,500 1,800 0.2 ND D1 0.4
n-Nonane 2,200 2,000 0.22 ND D1 0.44
n-Octane 1,700 750 0.19 ND D1 0.38
n-Pentane 1,400 68,000 0.27 ND D1 0.54
n-Propylbenzene 3.8 250 0.27 ND D1 0.54
n-Undecane Not Available | 550 0.27 ND D1 0.54
o-Ethyltoluene Not Available | 250 0.13 ND D1 0.26
o-Xylene 380 1,700 0.27 0.04 J,D1 0.54
p-Diethylbenzene 0.39 460 0.27 ND D1 0.54
p-Ethyltoluene 8.3 250 0.16 0.01 J,D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 0.5 4.6 T,D1 1
Propylene 13,000 Simple Asphyxiant* | 0.5 0.44 J,T,D1 1
Styrene 25 5,100 0.27 ND D1 0.54
t-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
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Lab Sample ID 1108060-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

t-2-Butene 2,100 15,000 0.18 ND D1 0.36
t-2-Hexene Not Available | 500 0.27 ND D1 0.54
t-2-Pentene Not Available | 2,600 0.27 ND D1 0.54
Tetrachloroethylene 770 1,000 0.24 0.09 J,D1 0.48
Toluene 170 4,000 0.27 0.37 J,D1 0.54
Trichloroethylene 3,900 100 0.29 0.07 J,D1 0.58
Trichlorofluoromethane 5,000 10,000 0.29 0.24 J,D1 0.58
Vinyl Chloride Not Available | 26,000 0.17 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - parts per billion by volume

ND - Not Detected.

NQ - Concentration can not be quantified.
LOD - Limit of Detection.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

INV - Invalid.
J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.
D1 - Sample concentration was calculated using a dilution factor of 4.00.
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Table 2. Comparison of Monitored Concentrations in Lab Sample 1108062-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1108062-001
AT Odor AMCV Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 0.26 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 0.2 ND D1 0.4
1,1,2-Trichloroethane Not Available 100 0.21 ND D1 0.42
1,1-Dichloroethane 110,000 1,000 0.19 ND D1 0.38
1,1-Dichloroethylene Not Available 180 0.18 0.08 J,D1 0.36
1,2,3-Trimethylbenzene Not Available 250 0.27 ND D1 0.54
1,2,4-Trimethylbenzene Not Available 250 0.27 ND D1 0.54
1,2-Dibromoethane 10,000 0.5 0.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 0.27 ND D1 0.54
1,2-Dichloropropane 250 100 0.17 ND D1 0.34
1,3,5-Trimethylbenzene Not Available 250 0.25 0.01 J,D1 0.5
1,3-Butadiene 230 1,700 0.27 ND D1 0.54
1-Butene 360 50,000 0.2 0.28 J,D1 0.4
1-Pentene 100 2,600 0.27 ND D1 0.54
2,2,4-Trimethylpentane Not Available 750 0.24 0.15 J,D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available 1,000 0.21 ND D1 0.42
2,3,4-Trimethylpentane Not Available 750 0.24 0.06 J,D1 0.48
2,3-Dimethylbutane Not Available 990 0.28 ND D1 0.56
2,3-Dimethylpentane Not Available 850 0.26 ND D1 0.52
2,4-Dimethylpentane 290,000 850 0.27 ND D1 0.54
2-Chloropentane (as chloroethane) Not Available 190 0.27 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 0.2 ND D1 0.4
2-Methyl-2-Butene 250 500 0.23 ND D1 0.46
2-Methylheptane Not Available 750 0.2 0.03 J,D1 0.4
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Lab Sample ID 1108062-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available 750 0.27 0.09 J,D1 0.54
2-Methylpentane (Isohexane) 83 1,000 0.27 0.14 J,D1 0.54
3-Methyl-1-Butene 250 8,000 0.23 ND D1 0.46
3-Methylheptane Not Available 750 0.23 ND D1 0.46
3-Methylhexane Not Available 750 0.2 0.1 J,D1 0.4
3-Methylpentane Not Available 1,000 0.23 0.12 J,D1 0.46
4-Methyl-1-Pentene (as hexene) 20 500 0.22 ND D1 0.44
Acetylene 620,000 25,000 0.5 0.62 J,T,D1 1
Benzene 2,700 180 0.27 0.2 J,D1 0.54
Bromomethane (methyl bromide) 21,000 30 0.27 ND D1 0.54
c-1,3-Dichloropropylene Not Available 10 0.2 ND D1 0.4
c-2-Butene 2,100 15,000 0.27 ND D1 0.54
c-2-Hexene Not Available 500 0.27 ND D1 0.54
c-2-Pentene Not Available 2,600 0.25 ND D1 0.5
Carbon Tetrachloride 97,000 20 0.27 0.1 J,D1 0.54
Chlorobenzene (phenyl chloride) 210 100 0.27 ND D1 0.54
Chloroform (trichloromethane) 85,000 20 0.21 ND D1 0.42
Cyclohexane 420 1,000 0.24 ND D1 0.48
Cyclopentane Not Available 1,200 0.27 ND D1 0.54
Cyclopentene Not Available 2,900 0.2 ND D1 0.4
Dichlorodifluoromethane Not Available 10,000 0.2 0.55 L,D1 0.4
Ethane 180,000 Simple Asphyxiant* | 0.5 21 T,D1 1
Ethylbenzene 170 20,000 0.27 0.09 J,D1 0.54
Ethylene 270,000 500,000 0.5 1.3 L,T,D1 1
Isobutane 2,040 8,000 0.23 0.68 L,D1 0.46
Isopentane (2-methylbutane) 1,300 68,000 0.27 0.57 L,D1 0.54
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Lab Sample ID 1108062-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isoprene 5 20 0.27 1.7 D1 0.54
Isopropylbenzene (cumene) 100 500 0.24 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 0.27 0.12 J,D1 0.54
m-Diethylbenzene 70 460 0.27 ND D1 0.54
Methyl Chloride (chloromethane) Not Available 500 0.2 0.67 L,D1 0.4
Methylcyclohexane 150 4,000 0.26 ND D1 0.52
Methylcyclopentane 1,700 750 0.27 ND D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 0.14 0.06 J,D1 0.28
m-Ethyltoluene 18 250 0.11 ND D1 0.22
n-Butane 1,200,000 8,000 0.2 0.85 L,D1 0.4
n-Decane 620 1,750 0.27 ND D1 0.54
n-Heptane 670 850 0.25 0.08 J,D1 0.5
n-Hexane 1,500 1,800 0.2 ND D1 0.4
n-Nonane 2,200 2,000 0.22 ND D1 0.44
n-Octane 1,700 750 0.19 ND D1 0.38
n-Pentane 1,400 68,000 0.27 ND D1 0.54
n-Propylbenzene 3.8 250 0.27 ND D1 0.54
n-Undecane Not Available 550 0.27 ND D1 0.54
o-Ethyltoluene Not Available 250 0.13 ND D1 0.26
o-Xylene 380 1,700 0.27 0.05 J,D1 0.54
p-Diethylbenzene 0.39 460 0.27 ND D1 0.54
p-Ethyltoluene 8.3 250 0.16 0.01 J,D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 0.5 4.6 T,D1 1
Propylene 13,000 Simple Asphyxiant* | 0.5 0.34 J,T,D1 1
Styrene 25 5,100 0.27 ND D1 0.54
t-1,3-Dichloropropylene Not Available 10 0.2 ND D1 0.4
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Lab Sample ID 1108062-001
ST Odor AMCV Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

t-2-Butene 2,100 15,000 0.18 ND D1 0.36
t-2-Hexene Not Available 500 0.27 ND D1 0.54
t-2-Pentene Not Available 2,600 0.27 ND D1 0.54
Tetrachloroethylene 770 1,000 0.24 0.08 J,D1 0.48
Toluene 170 4,000 0.27 0.35 J,D1 0.54
Trichloroethylene 3,900 100 0.29 0.06 J,D1 0.58
Trichlorofluoromethane 5,000 10,000 0.29 0.23 J,D1 0.58
Vinyl Chloride Not Available | 26,000 0.17 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - parts per billion by volume

ND - Not Detected.

NQ - Concentration can not be quantified.
LOD - Limit of Detection.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

INV - Invalid.
J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.
D1 - Sample concentration was calculated using a dilution factor of 4.02.
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Table 3. TCEQ Long-Term Air Monitoring Comparison Values (AMCVs)

Please Note: The long-term AMCVs are provided for informational purposes only because it is scientifically inappropriate to
compare short-term monitored values to the long-term AMCV.

Compound

Long-Term Health

Compound

Long-Term Health

AMCV (ppb,) AMCV (ppb,)
1,1,1-Trichloroethane 940 Cyclopentane 120
1,1,2,2-Tetrachloroethane 1 Cyclopentene 290
1,1,2-Trichloroethane 10 Dichlorodifluoromethane 1,000
1,1-Dichloroethane 100 Ethane Simple Asphyxiant*
1,1-Dichloroethylene 86 Ethylbenzene 450
1,2,3-Trimethylbenzene 25 Ethylene** 5,300
1,2,4-Trimethylbenzene 25 Isobutane 800
1,2-Dibromoethane 0.05 Isopentane (2-methylbutane) 8,000
1,2-Dichloroethane 1 Isoprene 2
1,2-Dichloropropane 10 Isopropylbenzene (cumene) 50
1,3,5-Trimethylbenzene 25 m & p-Xylene (as mixed isomers) 140
1,3-Butadiene 9.1 m-Diethylbenzene 46
1-Butene Not Available Methyl Chloride (chloromethane) 50
1-Pentene Not Available Methylcyclohexane 400
2,2,4-Trimethylpentane 75 Methylcyclopentane 75
2,2-Dimethylbutane (Neohexane) 100 Methylene Chloride (dichloromethane) | 100
2,3,4-Trimethylpentane 75 m-Ethyltoluene 25
2,3-Dimethylbutane 99 n-Butane 800
2,3-Dimethylpentane 85 n-Decane 175
2,4-Dimethylpentane 85 n-Heptane 85
2-Chloropentane (as chloroethane) | 19 n-Hexane 190
2-Methyl-1-Pentene +1-Hexene 50 n-Nonane 200
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Long-Term Health Long-Term Health
Compound A?VI CV (ppby) Compound AgIVI CV (ppby)
2-Methyl-2-Butene 50 n-Octane 75
2-Methylheptane 75 n-Pentane 8,000
2-Methylhexane 75 n-Propylbenzene 25
2-Methylpentane (Isohexane) 100 n-Undecane 55
3-Methyl-1-Butene 800 o-Ethyltoluene 25
3-Methylheptane 75 o-Xylene 140
3-Methylhexane 75 p-Diethylbenzene 46
3-Methylpentane 100 p-Ethyltoluene 25
4-Methyl-1-Pentene (as hexene) 50 Propane Simple Asphyxiant*
Acetylene 2,500 Propylene Simple Asphyxiant*
Benzene 1.4 Styrene 110
Bromomethane (methyl bromide) 3 t-1,3-Dichloropropylene 1
c-1,3-Dichloropropylene 1 t-2-Butene Not Available
c-2-Butene Not Available t-2-Hexene 50
c-2-Hexene 50 t-2-Pentene Not Available
c-2-Pentene Not Available Tetrachloroethylene*** 3.8
Carbon Tetrachloride 2 Toluene 1,100
Chlorobenzene (phenyl chloride) 10 Trichloroethylene 10
Chloroform (trichloromethane) 2 Trichlorofluoromethane 1,000
Cyclohexane 100 Vinyl Chloride 0.45

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

**Long-term vegetation AMCV for Ethylene is 30 ppb.
***Long-term vegetation AMCV for Tetrachloroethylene is 12 ppb.
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